C'&k lcwlns BG
yyLove “T"cu:) LoV (pwkufﬂ e
{_ Letfbea functi'on that has derivatives of all orders for all real

numbers, Assume that f(3) =1, f'(3} = 4, f7(3) = 6, and
ff@)y=12 '

(a) Write the third order Taylor polynomial for fat x = 3 and :

use it to approximate f£(3.2).

(b) Write the second order Taylor polynomial for f* at x = 3
and use it to approximate f'(2.7). :

(c) Does the linearization of f underestimate or overestimate the
values of f(x) near x = 37 Justify your answer.

2 . Let . . .
Pix) =7 =3(x—4) + 5(x —4)2 — 2(x — 4)% + 6{x — 4)*
be the Taylor polynomial of order 4 for the function f at x = 4.
Assume f has derivatives of all orders for all real numbers.
(a) Find f{4) and f"(4).

(b) Write the second order Taylor polynomial for £’ at x = 4
and use it to approximate f'(4.3).

(€} Write the fourth order Taylor polynomial for

gx) = [{f()dr at x=4.

(d) Can the exact value of f (3) be determined from the
: mforrnatmn given? Justify your answer.

3 . (a) Wnte the first three nonzero terms and the gcncra.l term of the
Taylor series generated by f {¥) = 5 sin (x/QBt x=0.

" (b) What is the interval of convergcncc Tor the series found in
(a)? Show your method,

(c) Writing to Learn What is the minimum number of terms
-of the series in (a) needed to approximate f(x) on the interval
{—2, 2) with an error not exceeding 0.1 in magnitmde? Show
your method.
4 Let f(x)=1/(1 - 2x). _
(a) Write the first four terms and the general term of the Tay]or
series generated by f(x) at x =0,
(b) What is the interval of convergence for the series found in
part (a)? Show your method.
(¢) Find f(=1/4). How many terms of the series are adequate
"for approximating f(—1/4) with an error not exceeding one
percent in magnitude? Justify your answer.

x"n?

5. Let f(x)=2 pr

n=]

. for all x for which the series converges.
(a) Find the radius of convergence of this series.
(b} Use the first three terms of this series to approximate
F=1/3).
{c) Estimate the error involved in the approximation in
part (b). Justify your answer,

L. Lt f0=1/-2.

(a) Write the first four terms and the general term of the Taylor

series generated by f(x) at x =3,

(b) Use the result from part (a) to find the first four terms and
the general term of the series generateqd by In |x — 2| atx = 3.

In Exercises 7= 2 find a power scries to represent the given. function
and identify its interval of convergence. When writing the power series,
include a formula for the ath term.
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